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(54) (57) yCTPOfkHBO J^ PEMOHTA 
OBCAJlHOfl KOJKDHHbl, taammiamee no- 
nuft cepaeittix. Ha moKneU kohto Koroporo 



aacpoineHa flopHBpyicwasi ronowca c pacnro-^ 
paioraHM kdh>com, npo4>nra>uy» T py6y c ; ; ? - 
BepxHHM ynopoM 5 ycTQHotfnoHHMft Wan hhm 
HKopb. cocroaiaHft wa BepxHero H Hwraero 
kwkjxob, nanoct* uexny kotopmmh coo6meHa 
c nonocrfeso cepneHHHKa, o t n h t a 10 - 
mod c * wm, hto, c uenbK> ynpomemifl 
KOHCTpyjawK a noBwrneima s^ktbbbocth 
ero pa6oru aa oner HewnoHeHHH noBpeaaie- 
HHfl ofcajnmft-KonoHHW »^I^°?^^ tt ;^r^ 
joraHoanea c B03MOKBOcn>ioTpceTOro nepe- 
mg me una mom> cepaenHHKa h nonnpyiKHHeH 
6 o6eroccropoH t npw aTOM Bepximll h otdkhbA 
Komyx* flEopn.cHa6b«en« cooroorcTBeBHo He- 
noflPWKHUM HnoflBiwcHi^ynopaMKjoepaayiami- 

MH CO CTOHKBMB KtWQTXa H CepfleTOHKa 3BKf- 

Wrue KaMep«; cocahhokhho c nonocrwo ; 
cepneHBHKa, ; a wewiiy ynopaMH paaweweHti - 
caMoynnoTHflKDDiecji Manxes, Koropwe b v 
Hepa5oHBM noncwcemnt pacnoJiWKOHM BHyi^- 

pH KOOKyXOB. 
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1 Gum Kin eft jipoMbciuieKUDcrH m Moxer 6un» 
; '^r "; T ;- McnonbaoeaHD npu ycraHOBice Mora rum h oc k kx 
-\.\<^^nnacrbipefl b M9CTax HspyuieHMft re pM oth mh o— . 
|^^P;CTH^6caAHUx' kohohh H^THi;»oc,Boa»Hbix M s 

^rft30n*JX CKBajKHH, 06pa30©aBUIMXCSi;B..pe357Bb- 



asicr co6. ft ritflpaanHMecxyK) naMcpy 7. 
coo6uiOHHyx> c nonocrbio 8 cepnenHiiKa 1 
nocpoflcrBOM paxwantKux KaHanoB 9. 
.< e if noflBwtcHue ceicropbi 5 b pa6o«*eM nono-^Q- 
xetiuu onpejaejwioT Hapy*Huft ahbmqtp nop- 
Ma.Xicoropbift paseH BHyTpeHHeMy AHaMerpy. 




MaBecmo >crpoflcrBo nrei : peMOHra 



caoubft < ko/iohhw, conepwcainee , npo4>um> 



ra 06- 10 HeHHUft co6eHx cropoH flicopb, coctohiahh fsf^^l 
TtbHUft y S#M3?AByx KoicyxoB: BepxHero.12 m moKHero '"HS^M 




yrtaH6onee^6riH3KHM 
fHocra^nocraraeMOMy peayjtbTaryT 
^ . ^:pereHB». flBrweic* ycTpoftcrBo' jyui \ 
;^^^a;o6caOTOft koaohhm, BKraonamee nomfl^y^M^ MaHraTaMH/l4j 
cepflGHHHK, . Ha hhjkhgm kohuo xoroporo ^ £ ^ S^cooaneifli ^c" nonocrbio 8 nocpeA-*| 



Tk t H3o^^^cepAe KBMepu 18.;^^}^^ 

peMOH-^ v^f»}l97 nocneAHKe, V^raioKe' nonocrb 2 9 : :%^^^^ 




xonoHHe HacocHa-KOknipeccopHMx Tpy6 26 
25 Ha cepaemwKe 1 hba h non sKopeM pacno- 
. jioaceHbi npyacwHw 27 /to 28. 
fiMC'wielCSI .CADttHOCTb KOHCTpyOTHR. HiB03M0»C- ... .^^^^ c .^ oflCTBO 



i'^f^|? nojrbcn» MOKay kotodmmh cooGuieHa c no- 



s ..^St^jiocxwo cepnenHMica [2j • 

HeaocraTKOM yxasaHHbDC ycrpotVcTB «&- 



^ pa6oraor cjienyKtuHM o6pa-^^^p 



hh jiKopeM b Mecrex saaeniieimsi^c^Keft 



fBtcp^aHHOM BHfle^ero onycKaior B 'c wa^jjgfl 
unameK flKopji. 30 ' WW * 30Hy>MOMTa"o6caflHofl kojiohhm 

UenbH^o^peTemifi-ynpoineHMe koHcrpyK- 29 Ha HacocHo-KOwnpeccopHbix rpy6ax 26, 
row h noBbnneMMe ^ckthbhocth ero pa6or- b Kojropoft cpbaaior naxaieme nyreM 3a- ; y : :0f^ 
rw sa cser HcwuoMeHHfl noBpejKAemw ofcao- Ka'iKH.xuflKocrH, w>Topafl f nonanafl nepes ; ,v:,:^ 



paA^ajttKwe KaHanw 21 — 23 h 9 



L lf0flfKOnOHHU;HK0peM. T^^__ t ^ . , 

^t^ ( ^ae^^?^«K^ ycra- S^^.):. KaMepu 7 18 h 19 

^kTcropo^npn btom B epx«uA h WhhA .^«wp««» . «a ..f^v^^^ 

»■ - ' 13? v ynnorHHTenbHbK MaHxeT 14 h 15 h ;-;^|| ; 

arMW 4.:Ko3«yxM 12 h 13. 'JZjgm 
ccnpoTHBncimJi npyjKHH ; 

. ,^S?Syr^ KaMepu. co^HenHuec no- ' 27f« 28 j r m n .» npotHBononoPKHWe^^ 
••• s V : ":"^floCTbio cepaesHMKa, a ^ewiy ynopaMM 

D03MemeHbf caMoyunoTwuanMeca " MaioKe- 

™. Koropbie b He P a6oMeM nonoxeHHH pacno- 45 i4 h 15, leoropbie pacnpsiM^flCb, ynHpaior- 




cropoHw AO nojmoro cxanw nocnenHHX h 
ocBo6o)KAaioT ynnoTHHTe/ibHbie MaHweru 



r J^g JlOMCeHbl BHjTpH KO^yXOB. 

^M^^\Ha 4)ur.. 1 H3o6pewceHo ycrpoftcTBo, 



06- 



gnaft BHA; na $Hr. 2 to okc, b HaHanfa- 
hawitMOMe«Ti AopHOBBHim; ;, Ha ^nr. 3 ,- ^ ce- 




en b o6caAHyio Komnmy 29, o6pa3yn c ee 
creHKOfl rHapaBAHsecKyio Kawepy 30. rioA 
AaBjieHMeM^jKHAKocTH ynpyrasi AHa+parMa 4 
Ae<J)opMHpyeTC$i ]nk nepeMewaer noABH)KHMe 
^&&A-A&**vr. 1; Ha .*Hr: : 4 - ceie- ^ ceKTopw 5^ ao ynop^^rpaHHHHBawuwx BHCT5g| 

^•1 (cm.*htv 1). hb kotopom xecTKo H^n^j£S^tpy6a?10 noA AeflcrBweM 

a 4 ycunH5i, co3aaBaeMoro Ko»cyxoM 13. nepe3 - ^ 



oeoneu c noABWKHUM pacniHpaioonfM.iKOHy- 
C0M|2^4»pMHpyKinMa flopH t b Kopnyce^ 3 v 
Srr-poro 3aknwMeHM ynpyra5J v 'A«a4>parMa 4, 



^»l2f»»Tywmill Wh^ b; Kopn^3 * ?• - £ : ; npy^Hwy ; 28^5- b?; npAB«»cHbifl ynop 1 V b;^| 

^^-.p;.. . : , -.i«^jjr- i ^..-A^^;- ^i ^nepBoiiaHajiBHbifl MOMeur. nepeMemacrcfl^PWjsJ 

HaewaeT^Ha' pac^jwkMHft koh>c 2 m fte-*y^T 
4«pMi!pyeTCfl (cm. Ha 4>wr. 2). flpowcxoAHT 
kok 6u 3awiHHHBaHHe npofrinbuoA ipy6w 



i npOBMMCHMe ceKropw 5 h noA»H)KHwe Ko/ib— - 

^ ,r ^J5V"ua 6. npocrpancrBo, orpaHHHeHHoe Kopny- 
C^r"coM-3 h ynpyroft AHa4>parM0ft 4, npeAcraB- 



3 io-ut; 

XO b oCcbahdA lUJ.iDHHe LIO. fl.incc oa CMOr 
iidbuuj* iHfl naB-ieHHrt b xaxiepe 30 coanaer- 
c* ycvtnHe cuts npo raCKHBatfHH nopHHpyiomefi 
^ronoBMi c KOHycoM 2>no^Bceft annne npo- 
4iHm>Hofl Tpy^bi/iO, npM icoropoM BMecre 5 

^flerajiM 27;fl<^^ 

fne CHHxan aamemt^nrrpy6ex t c ixomohimo 
^TaneBofl cHcreMbi, ( we* wao6pa?KeHa) nacoc- : 
[ HD-Koxmpeccopio^;; Tpy6aM 26 co3aawr , *° 
^flonommreflbi^^HaTflr^npH 3tom, nepeMe- 
|maici> Brep^i^ 

fpacurapaer-rilx*^^ 10. Bcneap^- 

£aa; KOH^o^M^^^p^^iaxonHr <J>opM«p)TciaHflf "; 
fflopa c Hapy>onaM^nHaMerpoM, HecGxoflHMUM 1 5 
l ivra nonHofl fl^opMairiH npo4>wibHofl Tpy6w , 
lO.BHyrpH peMOHrupyeMofl Tpy6bx h o6ecne- 
aeuKst nnoruoro ' koHTakTa Mexoiy hwm..B££ ; 
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np^uecce npoxoxneHiist nowyca h aopuv **»*-.', 
pea rpytSy nocne/u«fl yaepwcHBaercsi or cmo- 
uietfflji ynopoM 11. , 

no flocrH^eHHH pacwnp? l,ou * MM KOHycoM 
ynopa 11 nocnenKMfl h nerann 28, 13,; lT^r- 
m .15 raioice 6ynyr nepeMexnarfccn B&epoc*^ffig^^|:^| 
Flo BbocoAe (})opMHpyiomGro nopHa M3 bmi p a ^^^^^i r^^^ • 
neHHoft rpy6w 10 flasneHHO c6pacuBaior;^pf^^^ 
ripn 3tom noa fleftcrBHGM cm ynpyron Jie^*^^. ;^r? 
4>opMauHH npyxtm 27 u 28 icoacyxH 12 
h 13 ABHraiorai MaBcrpeMy npyr npyry « 
3aKn»Haior b ce6e!yimoTHHrenwa»ie mqioko^ 
tu 14 h 15; riocne 3roro ycrpoftCTBO^ 

BJieKfllOr M3 CKBSJKHHbl. i 

TlpexxnaraeMoe ycTpoftcTBo KMeer npbcTyw^^:^ : ] 
KOHcrpyxuHK), a npHMeHetme ero no3BdiiHj^^^^>f^| 
M36eman» noBpeamemtsi oGcaniioft i^ohhbi^^^;^ 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1 ]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25 . 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 18, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 11. 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 



[see Russian original 
for figure] 
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[see Russian original 
for figure] 
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[see Russian original for 
figure] 
A— A 

Fig. 3 



[see Russian original for 
figure] 
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